15 



20 
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CIAIMS 



25 




NA which is the ced-3 gene. 

A having the nucleotide sequence of 
eg. ID #18) . 

A encoding the amino acid sequence of 
aq. ID #19) . 



4. Isolated RNii 



encoded by the DNA of Claim r. 



5. Isolated prctein encoded by the DNA of Claim 1. 

6. Isolated protein having the amino acid sequence of 
10 Figure 4 (Sej. ID #19) . 




^ected against the protein of ciaim 



is a mutated ced-3 or ced-4 
mutation which affects the activity 



8, wherein the mutated ced-4 gene 
the group consisting of: 
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The DNA of i^laim wherein the mutation in ced-4 
results in alteration selected from the group 
consisting oJ 

at codon 40; 
ioift at codon 139; 
i:odbiV258, 

ation^Ert^ codon 2 62; 
W to termilnatilon at codon 401; and 
an alteration in mRNA splicing resulting from 
a change au nucleotide 6297, 



Q to terteina 
R to teriin 
I to N a 
Q to term 



The DNA of Cla\ 
is selected frc 



m 



lu 



^, wherein the mutation in ced-4 
he group consisting of: 
leotide 1131; 
•tide 1428; 
►tide 1929; 
'de 2117; 

de 2128; and - 
ide 3131. 



\wh 



:he\ 



rein the mutated ced-3 gene 
group consisting of: 



17 1\ 



10 
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The DNA of ilj 
results In 
consisting o\ 



a) 

)) 

d) 
e) 
f) 

g) 

h) 
i) 
-j) 
It) 



L to F 
G to R a' 
G to S a 



Q to ternfl 
,Q to term 
to term 



15 



A\to 
A 
E t< 
S to 
an a! 
6297 



V at 

V at 
K at 

at 



linT 8 , wherein the mutation in ced-3 
alteration selected from the group 

jt codon 27; 
codon 65; 
codon 360; 

nation at codon 403; 
nation at codon 417; 
[nation at codon 428; 
odon 449; 
odon 4 66; 
pdon 483; 
don 486; and 

[n in mRNA splicing at nucleotide 



14. The DNA of Cla; 
is selected froi 



20 



25 



a) 
b) 
c) 
d) 
e) 
f) 

g) 

h) 
i) 
j) 
3c) 



C to T at n 
G to A at nuciieotide 2487 
G to A at nuclteotide 5757 



wherein the mutation in ced-3 
e group consisting of: ■ 
eotide 2310 



C to T at 

G to A at 

C to T ati nutledti^ 

G to A at mn:leotidi 

C to T at nudleottide 

C to T at nudleot 

G to A at nucleotide 

C to T at nuc 



5940 
6297 
6322 
i342 
}434 
185 
>5 



and 



15. Isolated RNA encoded bylthe DNMof Claim 8. 
30 16. Isolated protein encoded! by the DNA of Claim. 8, 



10 
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c) 



ly. Isolated DNA wkich is a gene selected from the 
group consistirig of: 

a) a gene whiih is structurally related to the 
ced-3 gene;l 

a gene whicA is functionally related to the 
ced-3 gene; 

gene which \is both structurally and 
mctionally Welated to the ced-3 gene; 
d) a ^ne which ^s structurally related to the 
ced-)l gene; 

a gen4> which i^ functionally related to the 
ced-4 gfene; and\ 

a gene which is \both structurally and 
Ly relWted to the ced-4 gene. 



f) 



functional) 



15 18. Isolated RNA encoded by the DNA of Claim"l7. 



20 



25 



19. Isolated protein 

20. An antibody diiV^ct^d ac 
19. 



21. 



the DNA of Claim^l?. 



Uist the protein of Cl^im 



A pr6be for identif /ing \a g&he which is 
structurally relate^ to ih/ ced-3 gene, said probe 
which iV selected from thte group consisting of: 

a) DNANhaving all or a lortion of the nucleotide 
segu^ce of Figure 4 USeq. ID #18) ; 

b) RNA eXcoded by the DNA of a) ; 

c) degenerate oligonucleotides derived from a 
portion \of the amino icid sequence of Figure 
4 (Seq. to #19); and 

d) an antibody directed ajgainst the protein of 
c). 



10 



15 
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A probe for identifying a gene which belongs to 
the sane gene Jramily as the ced-3 gene, said probe 
''Mch is selectW from the group consisting of: 
a)\ all or a portion of a gene which is 
structurally related to ced-3; 

[A encoded! by a) ; 
DNAyhaving the consensus sequence of a 
cons^ved region between at least two other 
genes Which ^long to said gene family; 

d) RNA encoiaed/by\ c) ; 

e) degenerat^oiitronucleotides derived from a 
portion of ts^amiryo acid sequence of a 
protein encodfedHsiy a) ; 

f) degenerated iglsmucleotides dervied from the 
consensus sequWncte of a conserved region 
between the prbteirite encoded by at least two 
other genes wh^ch belong to said gene family; 
and 

g) an' antibody dirfect^ ag^nst all or a portion 
of a protei,2^ni:ode^ by a)\ 



23. 



25 



30 



A method for identifying a gene which is 
structurally related io^ cell death gene selected 
from ced-3 and cedh4, fconlprising the steps of: 

a) combining DNA\\witA/a nucleic acid probe 
comprising said cell death gene, or a portion 
able to specifically hybridize to said cell 
death gene, under conditions suitable for 
specific hybridization of the nucleic acid 
probe to complementary sequences; and 

b) detecting specific Hybridization of the 
nucleic acid probe tb the DNA, wherein 
specific hybridization indicates that a 



structurally related 
present in the DNA, 



gene, or portion, is 



thereby identifying a gene which is structurally 
related to a cell lieath gene selected from ced-3 
and ced-4. \ 



The method of Claim|23-, wherein the DNA is a gene 
library. 

The method of Claim t3ur wherein the nucleic acid 
probe further comprises degenerate 
S^ligonucleotides derived from the amino acid 
^uence of the produfct of the cell death gene. 

A meH^od for identifying a gene which is 
structurally related th a cell death gene selected 



cei 



comprisj 



jndlti 



2) 



on 7 an J 



L'ng 



ising the steps of : 
iic lacid jwith primers 

is of/said cell death gene 
ble for polymerase 



S IX 



related .to a cell death 
and ced-4. 



DNAy amplification, wherein 
ition produces a 



structurally ^lat^d gene, or portion, 

ne which is structu 
gene selected from ced-3 



1 - ' — *^ 

thereby identifyingJNa g^ne which is structurally 



wKterein the primers 



The method of Claim 26^, 

further comprise degenerj.teXoligonucleotides 
derived from the amino ac id sequence of the 
product of the cell death geneS 
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A method for idehtifying a gene which is 
structurally relited to a cell death gene selected 
from ced-3 and cdd-4, comprising the steps of: 

a) combining anl expression gene library with an 
antibody directed against the protein encoded 
by said cell Ideath gene under conditions 
suitable for fepecific antibody-antigen 
binding of thfe antibody to antigens expressed 
from the gene 1 library; and 

b) detecting spedific antibody-antigen binding, 
wherein specific antibody-antigen binding 
indicates that la structurally related gene is 
present in the Expression gene library, 

thereby identifying W gene which is structurally 
related to a cell de^th gene selected from ced-3 
and ced~4. 



A bioassay f or >dfd€ ntitfying a 
comprising the steps pf: 



a) 



using a gene 



and I a nemato 



b) 



l/ected from a 
nematode haviig rleduced actiyixy of a cell 
death gene and a yi Id-type Viematode to 
produce a trajhsgei^ic n«natode; and 
determining i'n sa: 




th gene, 



transgenic nematode an 
increase in cell deaths which occur during 
the development of \the nontransgenic 
nematode, wherein ah increase in cell deaths 
indicates the activity of a cell death gene, 
thereby identifying a ce]|l death gene, 

The bioassay of Claim 29,1 wherein the nematode 
underexpresses or expresses an inactivated form of 
a gene selected from ced-4 and ced-4. 



31. 
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The bioassay of Claim 2f, wherein the gene is from 
an organism other than a nematode. 



32. The bioassay of 1 Claim 29r, wherein the gene is a 
component of an 1 express ion gene library. 



5 33. Isolated DNA whi\ 
by the bioassay 



Nis a cell death gene identified 



34. A bioassay to identify a mutation in a cell death 
gene which alters! the activity of the gene, 
comprising the steps of: 

10 a) using a mutatled cell death gene and a 

nematode selected from a nematode having 
reduced activjity of a cell death gene and a 
wild-type nemktode to produce a transgenic 
nematode; and 

15 ^) comparing cell deaths which occur during the 

development fl^rtfie twnregenic nematode having 
the mutated geke J^tYi tiulse which occur in a 
transgenic \nemitbde Having a non-mutated 
gene, wherdin i diffdrenc^ in cell deaths 
20 indicates that Whe)mit>tion alters the 

act'ivity\of the\c/ll/ death gene, 
thereby identiVyllng^ mutation in a cell death 
gene which alteVs th4 activity of the gene. 

35. Isolated DNA which i^ cell death gene having a 
25 mutation identified /bi the bioassay of Claim ^-34. 



36. The isolatted DNA of 

has a result selected 

of: \ 

a) inactivation of 



Claim 35^ wherein the mutation 
from the group consisting 

tie cell death gene; 



37, 



10 



15 



20 
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b) constitutiye activation of the cell death 
gene; and 

c) production I of a mutated gene which does not 
cause cell death and which antagonizes the 
activity ofl functioning cell death genes. 

A bioassay for identifying a gene which affects 
the activity of ^ cell death gene, comprising the 
steps of: 

a) using a gen^ and a nematode containing a cell 
death gene t|o produce a transgenic nematode; 
and 

determining jln said transgenic nematode a 
difference ili cell deaths from cell deaths 
which occur cjiuring the development of the 

nematode, wherein a difference 
indicates a gene which affects 
of^cell death gene. 

It «ene which affects the 
dkjath gene. 



b) 



nontransgenic 
in cell deatljs 
the activity 

thereby iden 

activity of a 




38. The bioassay of Cl<i 



im yr, wherein the cell death 



gene is selected fiom the group consisting of: 

a) a v^ild-type gehe; 

b) an under expressed gene; 

c) a gene having seduced activity; 

d) an overexpressda gene; and 

e) a gene having hyperactivity. 



The bioassay of Claiil ^7, wherein the gene 
component of an expression gene library. 



IS a 



An isolated gijn^ ijden|:ified by the bioassay of 
Claim 37/ 



i 

\ 

t 

i 
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A bioassay for\ identifying an agent which mimics 
the activity a cell death gene, comprising the 
steps of: 

a) introducing an agent into a nematode selected 
from a nematode having reduced activity of a 
cell death bene and a wild-type nematode; and 

b) detecting ah increase in cell deaths which 
occur in thfe nematode, wherein an increase 
indicates that the agent mimics the activity 
of a cell ddath gene, 

thereby identifying an agent which mimics the 
activity of a cell death gene. 

The bioassay of Clkim 41^, wherein the nematode 
underexpresses or Expresses an inactivated gene 
selected from ced-4 or ced-4. 



The bioassay of,^tm^^?]py wherein the agent is 

introduced in^ tJ^el nemWode by a method selected 

from: microinj^jctiAi, diffusion, ingestion and 
shooting in with\ a pkrticle gun. 

An agent identified the bioassay of Claim <l. 

A bioassay for identifying an agent which affects 
the activity of a cell\ death gene, comprising the 
steps of: 

a) introducing an ag^t into a nematode which 
expresses a cell dfeath gene; and 

b) detecting a change! in the pattern of cell 
deaths which occur jin the development of the 
nematode, wherein a change indicates that the 
agent affects the activity of the cell death 
gene, 




:iVyi: 
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thereby identil^ying an agent which affects the 
activity of a /cell death gene. 

The bioassay cif Claim wherein the nematode 
expresses an endogenous cell death gene or a cell 
death gene whidfi is a transgene. 

The bioassay of Claim 4<, wherein the cell death 
gene is ced-3 or \ced-4. 

The bioassay of Claim 45^ wherein the nematode 
overexpresses or miderexpresses the cell death 
gene. 

The bioassay of Clakm 4^, wherein the nematode 
expresses an inactivated or constitutively 
activated form of ^^cell death gene. 



The bioassay ^f^aMi 4^, wherein the nematode 
underexpresses 6p expresses an inactivated form of 
a gene selected from \ped-3 and ced-4. 

An agent identified bM the bioassay of Claim ^S. 

The agent of Claim 47- \^hich is selected from the 
group consisting of: 
a) single stranded nufcleic acid having all or a 
portion of the antisense sequence of the cell 



complementary to the mRNA 



death gene which is 
encoded by the gene 

b) DNA encoding a); ani 

c) an antagonist of thu cell death gene. 
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A method foV altering the occurrence of cell 
death, compiYsing altering in the cell the 
activity of \ cell death gene. 

The method oflciaim 53", wherein the cell death 
gene is ced-3 \or ced-4 . 

The method of Claim 5^, comprising exposing the 
cell to an agent which alters or mimics the 
activity of a c4ll death gene in the cell under 
conditions appropriate for activity of the agent, 

The method of Claim 5W, wherein the activity of 
the cell death gente is increased, comprising 
exposing the cell ^o an agent selected from the 
group consisting oi 



a) 
b) 
c) 
d) 

e) 

f) 

g) 

h) 




1 death gene, or active 
1 death gene, or active 
cell death gene, or 



DNA comprising\thf 
portion th^re 
RKA encoked u)y the 
portion Tshereb^f ; 
protein en^^ded 
active por\|ion thfereof; 
an agent which is \structurally similar to and 
mimics the activitj^ of the protein encoded by 
the cell death gen 

DNA comprising a cofastitutively activated 
form of a cell death^ gene, or active portion 
thereof ; 

RNA encoded by the DI^ of e) , or active 
portion thereof; 

protein encoded by the\DNA of e) , or active 
portion thereof; 
an agent which is strucWally similar to and 
mimics the activity of t^ protein encoded by 
the DNA of a) ; and 



i • 
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i) an agbnist of the cell death gene, 

under conditions appropriate for the activity of 

the agent. \ 



57, 



10 



15 



20 



The method 6f Claim 55< wherein the activity of 
the cell dearth gene is decreased, comprising 
exposing the\cell to an agent selected from the 
group consisting of: 

a) single stranded nucleic acid having all or a 
portion of the antisense sequence of the cell 
death genfe which is complementary to the mRNA 
of the gene; 

DNA which directs the expression of a) ; 
a mutated Aell death gene which does not 
cause cell death and which antagonizes the 
activity of \the cell death gene; 
RNA encoded by c) ; 

protein eacodedi:^y c / ; and • 
an ant^on<^t\ of Vthej cell death gene, 
under conditions sgprob^ate for the activity of 
the agent. 



c) 



d) 
e) 
f) 



58. 



A method for reducing the proliferative capacity 
or size > of a populatibh of cells, comprising 
increasing the activi-By of a cell death gene in 
the cells. 



25 59. 



30 



The method of Claim ^ , \wherein the cells are 
selected from: 

a) cancerous cells; 

b) infected cells; 

c) cells producing autolfeactive 
antibodies; and 

d) hair follicle cells. 
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60. The methcJd of Claim 5rff, wherein the cell death 
gene is selected from the group consisting of: 

a) ced-: 

b) a celjl death gene which is structurally 
related to ced-3; and 

c) a gend which is functionally related to 
ced-3 



61. 



10 



15 62. 



20 
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The method ck Claim 5^, wherein the cell death 
gene is selefcted from the group consisting of: 

a) ced-4; 

b) a cell dfeath gene which is structurally 
related to ced-4; and 

c) a gene whu.ch is functionally related to 
ced-4 . 



A methoc 
cell de^ 
a cell deatJ 




condition characterized by 
decreasing the activity of 



The method of Clakm 62<" wherein the condition is 
selected from the\group consisting of: 

a) myocardial inWarction; 

b) stroke; 

c) degenerative aiLsease; 

d) traumatic braift injury; 

e) hypoxia; 

f ) pathogenic infection; 

g) aging; and 

h) hair loss. 
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A method fdr treating a parasitic infection of a 
host animall comprising administering an agent 
which increases the activity of a cell death gene 
specific to khe parasite and which does not harm 
the host animal. 

The method o^ Claim 64r7 wherein the parasite is a 
nematode . 

A method for incapacitating or killing a pest, 
comprising increasing the activity of a cell death 
gene in the pist. 



A method 
recombij 
the organisAi n\ 
the expression 
activity of 
under predet^mj 
incapacitating 
organism. 




ned 



nment of a 
ing introducing in 
is able to direct 
agent which increases the 
death ^ene in the organism- 
conditions , thereby 
killing the recombinant 



The method of Claim 67*, wherein the agent kills 
the recombinant origanism upon completion of a 



desired task by th 



s organism. 



